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BACKGROUND:

 

There is little evidence to support the widely
accepted assertion that better physician-patient relationships
result in higher rates of adherence with recommended therapies.

 

OBJECTIVE:

 

To determine whether and which aspects of a bet-
ter physician-patient relationship are associated with higher
rates of adherence with antiretroviral therapies for persons
with HIV infection.

 

DESIGN:

 

Cross-sectional analysis.

 

SETTING:

 

Twenty-two outpatient HIV practices in a metro-
politan area.

 

PARTICIPANTS:

 

Five hundred fifty-four patients with HIV
infection taking antiretroviral medications.

 

MEASUREMENTS:

 

We measured adherence using a 4-item self-
report scale (

  

αααα

 

 = 0.75). We measured core aspects of physician-
patient relationships using 6 previously tested scales (general
communication, HIV-specific information, participatory deci-
sion making, overall satisfaction, willingness to recommend
physician, and physician trust; 

  

αααα

 

 > 0.70 for all) and 1 new scale,
adherence dialogue (

  

αααα

 

 = 0.92). For adherence dialogue, patients
rated their physician at understanding and solving problems
with antiretroviral therapy regimens.

 

RESULTS:

 

Mean patient age was 42 years, 15% were female,
73% were white, and 57% reported gay or bisexual sexual con-
tact as their primary HIV risk factor. In multivariable models
that accounted for the clustering of patients within physicians’
practices, 6 of the 7 physician-patient relationship quality
variables were significantly (

 

P

 

 < .05) associated with adher-
ence. In all 7 models worse adherence was independently asso-
ciated (

 

P

 

 < .05) with lower age, not believing in the importance
of antiretroviral therapy, and worse mental health.

 

CONCLUSIONS:

 

This study showed that multiple, mutable
dimensions of the physician-patient relationship were associ-
ated with medication adherence in persons with HIV infection,
suggesting that physician-patient relationship quality is a
potentially important point of intervention to improve patients’
medication adherence. In addition, our data suggest that it is
critical to investigate and incorporate patients’ belief systems
about antiretroviral therapy into adherence discussions, and
to identify and treat mental disorders.
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T

 

he belief that good physician-patient relationships are
associated with better adherence to antiretroviral

regimens for HIV infection is widespread,

 

1–4

 

 and supported
by several qualitative studies.

 

5–9

 

 However, only a few
published empirical studies have examined this relation-
ship,

 

5,10–15

 

 with mixed results. Two of these studies were
conducted among a sample of prisoners,

 

10,11

 

 and thus have
limited generalizability. Bakken et al.

 

12

 

 found that a scale
measuring patients’ engagement with their provider was
significantly related to self-reported medication adherence,
but their adherence measure did not specifically focus on
antiretrovirals. The other four studies were done among
diverse populations using a variety of methods, and did not
find relationships between measures of physician-patient
relationships and adherence.

 

5,13–15

 

 No large study that we
are aware of has assessed which specific and mutable
aspects of the physician-patient relationship produce
better regimen adherence among those with HIV disease.
Because accumulating evidence indicates that physicians’
behaviors can be improved through training,

 

16–26

 

 targeting
those specific aspects of the physician-patient relationship
linked with greater adherence can serve to focus targeted,
effective interventions.

To understand how the quality of various aspects or
dimensions of provider-patient relationships is related to
medication adherence in HIV disease, we surveyed a large
and diverse sample of HIV-infected individuals cared for in
22 different providers’ offices in Boston. We asked patients
to report on the quality of their relationship with their
primary HIV provider using 7 multi-item scales that assess
distinct aspects of the physician-patient relationship likely
to improve adherence with antiretroviral therapy. These
included general communication,

 

27

 

 HIV-specific infor-
mation,

 

27

 

 participatory decision making,

 

28,29

 

 overall satis-
faction,

 

30

 

 willingness to recommend the physician to others,

 

30

 

trust,

 

31

 

 and the quality of “adherence dialogue.”

 

METHODS

Subjects

 

All providers in the metropolitan Boston area caring
for five or more patients with HIV disease were contacted
by telephone between September 1997 and June 1998 to
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determine the size of their HIV panel. Nurse practitioners
were included when they cared for patients without direct
physician oversight. To develop this comprehensive
sample, we contacted academic teaching hospitals, city
hospitals, state hospitals, community hospitals, commu-
nity health centers, university health services, a large staff
model health maintenance organization (HMO), and private
practices. Using this approach we identified 140 providers
(137 physicians and 3 nurse practitioners). We invited only
providers caring for 50 or more patients to participate
(

 

n

 

 = 29, 27 physicians and 2 nurse practitioners). Of these,
22 (76%, including 20 physicians and 2 nurse practi-
tioners) agreed to participate. These 22 providers practiced
at 11 different sites including academic teaching hospitals
(

 

n

 

 = 5), community hospitals (

 

n

 

 = 2), community health
centers (

 

n

 

 = 2), and public hospitals (1 state hospital and
1 city hospital).

All patients in participating providers’ practices who
providers believed had normal cognitive function and could
read English were eligible. At 9 sites patients were asked
to participate through their physicians’ office. Of 1,213
invited patients, 744 (61.3%) agreed to participate. Of these
744 participants, 620 (83.3%) returned questionnaires. All
study protocols were approved by Institutional Review
Boards at each of the study sites.

 

Data Collection

 

Data on adherence, interpersonal care, and socio-
demographic characteristics were collected by patient
surveys done between January 1999 and December 1999.
Viral loads and CD4 counts were determined by medical
record review.

 

Study Measures

 

Adherence.

 

Adherence to antiretroviral therapy was the
dependent variable. We conducted cognitive testing of
several approaches to the assessment of self-reported adher-
ence. After consultation with national adherence experts,
we tested an interviewer-administered approach that was
being used by many groups, including the AIDS Clinical
Trials Group, which asked patients about each dose of each
medicine on each of the last 3 days. Most patients could
accomplish this complicated reporting task with the help
of an interviewer, but the approach failed when we tried
to adapt it to the pencil-and-paper format we needed for a
mailed survey. We therefore opted to ask more global ques-
tions about antiretroviral adherence. Patients also reported
in cognitive tests that it was easier to respond to questions
with Likert-type response options than to questions that
asked about percentages of doses skipped. We asked par-
ticipants who were using antiretroviral medications 4 ques-
tions. The first 3 questions asked patients “During the past
4 weeks, how often did you do each of the following: make
small changes from the antiretroviral drugs your doctor
prescribed, make major changes from the antiretroviral

drugs your doctor prescribed, or stop taking one or more
of your antiretroviral medications because of side effects.”
Response options were: many times, sometimes, a few
times, or not at all. The fourth question asked “How often
during the last 7 days were you able to take your anti-
retroviral medications exactly as your doctor or nurse told
you?” Response options were: none of the time, a little of
the time, some of the time, most of the time, and all of the
time.

Confirmatory factor analysis using principal com-
ponents confirmed that these 4 adherence items could
be aggregated. To create an aggregate adherence score, we
transformed each item linearly into a 0 to 100 scale (with
100 representing perfect adherence) and computed the
mean of the nonmissing items. If 2 or more of the 4 items
were missing, the score was considered missing. The
Cronbach’s 

 

α

 

 for the scale was 0.72. To assess item accep-
tability, we examined rates of missing responses. To validate
this adherence measure we examined the relationship
between the adherence score and viral loads. We used only
cases when there was a viral load within 3 months of the
adherence report (

 

n

 

 = 392). We grouped the adherence
score in clinically relevant groups as 0 to 60 (9.2%), 61 to
90 (25.9%), 91 to 99 (21.6%), and 100 (43.3%), and classi-
fied viral loads as detectable versus nondetectable. The
strength of the relationship was tested using the 

 

χ

 

2

 

 test.

 

Quality of Physician-Patient Relationships.

 

We used 6 pre-
viously tested multi-item scales to assess the quality of
specific dimensions of the physician-patient relationship:
general communication,

 

27

 

 provision of HIV-specific infor-
mation,

 

27

 

 egalitarian decision-making style,

 

28

 

 overall
satisfaction with care,

 

30

 

 willingness to recommend the
physician to others,

 

30

 

 and trust in the physician (see Appendix
available online at http://www.jgim.org).

 

31

 

 In addition, we
developed a new scale for this study that assessed the quality
adherence dialogue. Patients were asked, “How is the doctor
who takes care of your HIV at: giving you information about
the right way to take your antiretroviral medicines, under-
standing the problems that you have taking your antiret-
roviral medicines, and helping you solve problems you have
taking your antiretroviral medicines the right way.” Response
options were: excellent, very good, good, fair, or poor. Con-
firmatory factor analysis using principal components was
used to verify that these items could be aggregated into a
scale, and Cronbach’s 

 

α

 

s were determined.

 

Covariates.

 

We assessed variables with demonstrated prior
relationships to the quality of physician-patient relation-
ships and adherence, including gender, race (white, African
American, Hispanic, other), educational level, age, sexual
orientation, unstable housing, history of injection drug use,
and health insurance. To assess health status, we used the
physical component score (PCS) and the mental component
score (MCS) from the HIV Costs, Services, and Utilization
Study developed by Hays et al.

 

32

 

 To assess beliefs about
antiretroviral therapy, we asked patients how necessary it
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would be to take antiretroviral medications to get “the best
quality HIV care,” with 5 response options ranging from

 

very necessary

 

 to 

 

not at all necessary

 

. For analyses, we
dichotomized the scale between 

 

very necessary

 

 and 

 

quite

necessary

 

. We also examined the effects of other potential
confounders, including the number of pills taken per day,
the duration of physician-patient relationship, and whether
patients had AIDS.

 

Statistical Analysis

 

Of the 620 survey respondents, 552 were using
antiretrovirals and had a nonmissing adherence score, and
constituted the analytic sample. The patient was the unit
of analysis. To examine the bivariate relationships of inde-
pendent variables and covariates to adherence, we used the
Wilcoxon rank sum or Kruskal-Wallis tests for categorical
variables and Spearman correlation coefficients for con-
tinuous variables. For race, we used analysis of variance to
determine mean adherence scores for each racial group,
but we used the Kruskal-Wallis test to determine whether
differences between the groups were statistically significant.

To model the relationship between each of the physician-
patient relationship quality scales and adherence we used
multiple ordinal logistic regression. We categorized adher-
ence into 20 levels, with each level representing an equal
increment of 5 points in the original 100-point score.
This approach insured the comparability of odds ratios
between models. We used Hausman specification tests
to verify the proportional odds assumption.

 

33,34

 

 We con-
sidered using linear regression for this analysis, but our
analysis of the residuals from linear models showed con-
siderable heteroskedasticity, making linear regression
inappropriate. We also considered logistic regression, but
did not believe it was appropriate to dichotomize our data
at any particular point. For example, dichotomizing at 95
treats people with scores of 94, 50, and 20 as identical,
which we do not believe is clinically correct.

Using separate multiple ordinal logistic regression, we
analyzed the multivariable relationship of each of the 7
measures of interpersonal care to adherence. Covariates
related to adherence at 

 

P

 

 values of .10 or less included age,
gender, education, beliefs about antiretroviral therapy,
MCS, and PCS, and these variables were included in all
regression models. We transformed the odds ratios to rep-
resent a 10-point change in each of the physician-patient
relationship quality scales. All multivariable models were
adjusted for physician-level clustering. All analyses were
conducted using Stata 7.0 (Stata Corporation, College
Station, Tex).

To highlight the relative importance of physician-
patient relationship quality variables, we determined the
percent increment in variance in adherence explained by
each physician-patient relationship quality variable, and
compared it to the percent increment in variance explained
by the mental health summary variable (MCS). We cal-
culated the percent increment in variance explained as

([pseudo R

 

2

 

 of full model—pseudo R

 

2

 

 of model excluding
the variable of interest] / pseudo R

 

2

 

 of the full model). We
chose the MCS variable as a reference variable because
it had the highest percent increment in the pseudo R

 

2

 

 in
6 of the 7 models (the one exception being the adherence
dialogue model, in which adherence dialogue had a higher
percent increment in pseudo R

 

2

 

).

 

RESULTS

Patient Characteristics

 

Participating physicians (

 

n

 

 = 22) included 8 generalist
physicians, 10 physicians with infectious disease training,
2 physicians with hematology-oncology training, and 2
nurse practitioners. Patient characteristics are shown in
Table 1. The mean patient age was 42 years, 15% were
women, 27% were nonwhite, and 88% had completed high
school. Eighty-seven percent felt that antiretroviral therapy
was important, and 70% of patients had been cared for by
their current physician for more than 2 years. The mean
physical and mental health component scores were 52.1
and 51.4, respectively. For reference, the mean PCS scores

Table 1. Patient Characteristics (N = 554)

 

Characteristic

Sociodemographic characteristics
Mean age, y (SD) 41.6 (7.7)
Female, % 15.2
Race, %

White 73.2
African American 14.5
Hispanic 6.9
Other 5.4

High school graduates, % 88.2
HIV risk factor, %

Male-to-male sexual contact only 57.4
Male-to-female sexual contact only 6.0
IDU only 8.5
Other (including combinations of 

risk factors)
28.0

No health insurance, % 11.7
Homeless/temporary housing, % 5.5
Duration of physician-patient 

relationship > 2 years, %
70.0

Beliefs about antiretroviral therapy
Believes antiretroviral therapy is 

“very important,” %
87.2

Clinical characteristics
Mean number of pills per day (SD) 18.5 (10.1)
Mean physical health (SD) 52.1 (8.3)
Mean mental health (SD) 51.4 (8.9)
Mean CD4 cell count (cells/mm3) (SD) 432 (264)
Viral load, % nondetectable 43.4

Here we present viral load results only for patients who had a viral
load <3 months before the study visit (n = 392). Viral loads were
done in numerous laboratories, with no consistent definition of
“nondetectable.” In most the definition was <50 copies/ml, but in
some it was <400 copies/ml.
SD, standard deviation, IDU, injection drug use.
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of patients nationally with Stage A, B, and C disease are
59, 52, and 46, respectively.

 

32

 

 The mean CD4 count was
432 cells/mm

 

3

 

 and 43% had nondetectable viral loads.
Mean physician-patient relationship quality scores

ranged from 75 (HIV-specific information; Table 2) to 94
(willingness to recommend). The overall satisfaction and
willingness to recommend scales were positively skewed,
with 65.9% and 75.5% of participants scoring at the ceiling.
With the exception of the trust scale (Cronbach’s 

 

α

 

 = 0.71),
all other scales had 

 

α

 

s of 0.8 or greater.
Self-reported adherence in this sample was high, with

a mean adherence score of 87 on a 0 to 100 scale (

 

α

 

 = 0.75).
Perfect adherence was reported by 43% of participants. The
percent of patients with undetectable viral loads in adher-
ence score groups of 1 to 60, 61 to 90, 91 to 99, and 100
were 21.1%, 40.0%, 48.4%, and 48.8%, respectively (

 

P

 

 =
.003 by 

 

χ

 

2

 

 test).

 

Bivariate Analyses

 

In bivariate analyses (Table 3), all 7 measures of inter-
personal care were significantly associated with adherence,
with Spearman correlation coefficients ranging from 0.13
(participatory decision-making style) to 0.21 (adherence
dialogue). Patients with better physical health (

 

r

 

 = .12, 

 

P

 

 =
.007) and better mental health (

 

r

 

 = .20, 

 

P

 

 < .0001) reported
better adherence. Older patients reported better adherence
(

 

r

 

 = .15, 

 

P

 

 = .0004), and men reported somewhat better
adherence than women (88.2 vs. 82.1, 

 

P

 

 = .03). Those who
believed that antiretroviral therapy was important had
better adherence than those who did not (88.6 vs. 79.6,

 

P

 

 < .002). Race was not associated with adherence (

 

P

 

 = .38).

 

Multivariable Analyses

 

The results of the multiple ordinal logistic regression
models are shown in Table 4. The odds ratios (ORs) in the
table represent the odds of changing by 1 level in the
20-level ordinal adherence variable for each unit change
in the independent variable. For the 7 interpersonal care
variables (each of which used a 100-point scale), the OR
represents a 10-point change in the independent variable.

For general communication, the OR was 1.15 (

 

P

 

 = .0001).
That is, for each 10-point improvement in general commu-
nication, the odds of improving adherence by 1 level were
increased by 15%. Similarly, HIV-specific information (OR,
1.09, 

 

P

 

 = .02), overall physician satisfaction (OR, 1.14,

Table 2. Measures of Physician-Patient Relationship Quality and Adherence

 

Percentiles
% at 

CeilingMeasure Items (#) Cronbach’s αααα 25th 50th 75th Mean (SD)

General communication 5 0.93 75 95 100 86.9 (18.4) 49.8
HIV-specific information 4 0.93 56.3 81.3 100 75.5 (26.7) 38.9
Participatory decision making 7 0.86 71.4 85.7 96.4 81.5 (18.8) 20.4
Overall satisfaction 4 0.92 87.5 100 100 91.9 (15.0) 65.9
Willingness to recommend 2 0.81 100 100 100 93.6 (14.9) 75.5
Physician trust 5 0.71 76 86 98 84.8 (13.9) 24.7
Adherence dialogue 3 0.93 89 100 100 86.6 (19.6) 57.0
Adherence 4 0.75 85.4 93.8 100 87.2 (18.6) 43.3

SD, standard deviation.

Table 3. Bivariate Relationships Between Adherence and 
Selected Covariates

 

Variable Correlation

Mean 
Adherence

Score P Value

Physician-patient 
relationship quality

General communication 0.17 — <.0001
HIV-specific information 0.15 — .002
Participatory decision 

making
0.14 — .002

Overall physician 
satisfaction

0.17 — <.0001

Willingness to 
recommend

0.13 — .002

Physician trust 0.16 — .0002
Adherence dialogue 0.21 — <.0001
Patient characteristics
Physical health 0.12 — .007
Mental health 0.20 — <.0001
Age, y 0.15 — .0004
Education* 0.08 .07
Gender .03†

Male 88.2
Female 82.1

Beliefs about 
antiretroviral 
therapy, %

0.002†

Important 88.6
Not important 79.6

Race 0.37‡

White 88.3
African American 83.7
Hispanic 83.9
Other 87.2

* Number of years of education was treated as a continuous
variable.
† P values are based on Wilcoxon rank-sum test.
‡ The mean values are from an analysis of variance. The P value is
from a Kruskal-Wallis test.
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P

 

 = .004), willingness to recommend (OR, 1.09, 

 

P

 

 = .009),
trust (OR, 1.10, 

 

P

 

 = .03), and adherence dialogue (OR,
1.20, 

 

P

 

 < .0001) were all significantly and independently
associated with adherence. Participatory decision-making
style (OR, 1.7, 

 

P = .11) showed a trend toward statistical
significance.

Those who believed that it was important to take anti-
retroviral medications to get the best quality HIV care had
better adherence in every model (ORs from 1.73 to 2.24,
P < .05). Older patients had somewhat better adherence,
with an OR for a 1-year increment in age in each model
1.04 (P < .01). That is, for each year of increasing age, the
odds of improving adherence by 1 level were increased by
4%. Similarly, mental health was strongly associated with
adherence (ORs for each 1-point increment in health 1.04
to 1.05, P < .001). Gender, education, race, and PCS were
not associated with adherence.

The percent increment in explained variance associated
with the MCS variable ranged from 16% to 19% in the 7
multivariable models. By comparison, the percent incre-
ment in explained variance associated with each of the
physician-patient relationship quality variables was as
follows: general communication (15%), HIV-specific infor-
mation (10%), participatory decision making (4%), overall
physician satisfaction (11%), willingness to recommend
(4%), physician trust (4%), and adherence dialogue (25%).

DISCUSSION

We assessed 7 different measures of interpersonal
care, and 6 of the 7 were independently associated with
our measure of adherence. Of these, 4 (general communi-
cation, overall satisfaction, willingness to recommend, and
physician trust) were generic measures; that is, they were

developed for use in general patient populations. One (HIV-
specific communication) was a condition-specific scale that
focused on physician-patient communication about sexual
behaviors and substance abuse. And 1 (adherence dialogue)
focused more specifically on how physicians communicate
with their patients about antiretroviral medications. The
consistency of our findings across these different scales
supports the assertion that better physician-patient rela-
tionships and physician-patient communication produce
better adherence with antiretroviral therapies.

The magnitude of the relationships between these
physician-patient relationship quality measures and anti-
retroviral medication adherence can be appreciated both
through the relatively low correlation coefficients seen in
bivariate tests (between 0.13 and 0.21), and through the
odds ratios in the final models, which ranged from 1.08 to
1.20. Adherence with antiretrovirals is a highly complex
behavior, and it has been difficult for researchers to find
variables that are strongly and consistently related to
adherence. Because of this, it is particularly important that
providers understand every potentially modifiable risk fac-
tor for poor adherence. Although the relationship between
these physician-patient relationship quality variables and
adherence is only of moderate strength, for several of the
variables the magnitude of the relationship was similar to
that of mental health, the variable that in this analysis was
most consistently and strongly associated with adherence.

How mutable or modifiable are physician-patient rela-
tionships? Studies from several clinical specialties, includ-
ing general medicine,19,23,26,35–37 gynecology,21 pediatrics,22

oncology, and rehabilitation medicine24 suggest that both
trainees and those who have finished training can be
taught to behave in ways that are more patient centered.
There is also good evidence that the improvements engen-
dered by such training persist over time.38–40 However, no
studies of which we are aware have directly examined
whether such training improves medication adherence.

Patients’ beliefs about antiretroviral therapy were also
statistically significantly associated with adherence in
multivariate regression modeling. Our findings are consistent
with those of others who have studied the relationship
between patient beliefs and adherence in HIV10,11,41–43 or
in other diseases.44 Trying to understand whether patients
believe that taking antiretroviral medications will help
them, and attempting to educate patients on the benefits
and risks of highly active antiretroviral therapy, may
improve adherence.

Consistent with previous data,5,14,45,46 we found that
better mental health was associated with better adherence.
Mental health problems are common in HIV disease,47–51

cause considerable morbidity,51 are highly treatable,52–54

and are often not detected by physicians.55–58 Our findings
are another reminder to clinicians to be vigilant for symp-
toms of depression and other mental disorders in their
patients with HIV.

This study had several important methodological
strengths. We studied a diverse sample of persons with HIV

Table 4. Multivariable Relationship of Measures of 
Physician-Patient Relationship Quality to Adherence, 

Adjusted for Age, Gender, Education, Race, Physical Health, 
and Mental Health

 

Physician-Patient 
Relationship 
Quality Measure Odds Ratio* 95% CI P Value

General communication 1.15 1.07 to 1.23 .0001
HIV-specific information 1.09 1.01 to 1.16 .02
Participatory decision 

making
1.07 0.99 to 1.15 .12

Overall physician 
satisfaction

1.14 1.04 to 1.25 .004

Willingness to 
recommend physician

1.09 1.02 to 1.15 .009

Physician trust 1.10 1.01 to 1.21 .03
Adherence dialogue 1.20 1.10 to 1.30 <.0001

* The 0 to 100 adherence variable was transformed into 20 equal
ordinal categories of 5 points each for modeling. The odds ratio is
therefore the odds of a 5-point change in adherence for a unit change
in the independent variable. For each of the interpersonal care
variables a unit change is 10 points on the 0- to 100-point scale.
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cared for at 11 different care sites in a metropolitan area,
and used multiple validated measures of interpersonal
care. Nonetheless there were several relevant study limi-
tations. First, we assessed adherence by report, and may
have overestimated adherence rates.45,59 In addition, we
used a Likert scale for adherence that cannot be directly
translated into percent of prescribed doses taken or
therapeutic coverage. However, this is a weakness of any
self-report measure of adherence.

Second, it is theoretically possible that self-reports of
adherence and patients’ assessments of physician-patient
relationship quality are both manifestations of a global
positive or negative attitude that patients have about their
physician and medical care, rather than truly independent
measures. Future analyses of the association between
physician-patient relationship quality and adherence would
benefit from the use of an objective measure of adherence
such as MEMS (Medication Event Monitoring System).
Third, the generalizability of our findings may be limited
by several factors. Because most of our respondents were
contacted by mail, we suspect the types of nonresponse
bias that are usually seen in mailed surveys,60,61 including
fewer responses from nonwhites and those with low
incomes, unstable housing, or active substance abuse. For
example, only 8.5% of our patients reported injection
drug use as their primary HIV risk factor. In addition, we
sampled patients from practices of experienced HIV pro-
viders in one metropolitan area. However, national data sug-
gest the most patients with HIV in this country are cared
for by providers and in sites that have HIV expertise.62

Finally, although no cross-sectional study can
unequivocally establish the direction of causal effects, it
is unlikely that the direction of the causal relationships
between physician-patient relationship quality and adher-
ence was the reverse of that proposed. That is, it is unlikely
that patients’ reported adherence affects reports of physician-
patient relationship quality. Whether improving physician-
patient relationship quality can improve adherence can
only be definitively addressed by an intervention trial. It is
important to note, however, that intervention trials have
clearly shown that improving physician-patient communi-
cation can result in better health outcomes.63–65 Our
findings support the assertion that better adherence may
have mediated these effects.

Few clinicians and even fewer researchers are familiar
with the methods used to measure the quality of physician-
patient relationships and to measure medication adher-
ence. Our regression models describe how an increment
of improvement in physician-patient relationship quality
is associated with an increment of improvement in self-
reported adherence, which we appreciate is not intuitive.
However, these measurement and interpretation challenges
are inherent in this field of research. The goal of this
research was not to rigorously calibrate this relationship,
but rather to present an empirical proof of the principal
that higher quality physician-patient relationships are
associated with better medication adherence. Because our

results were both consistent across measures of physician-
patient relationship quality and statistically significant, we
believe that we have achieved this proof of principal.

This study shows that multiple dimensions of the
physician-patient relationship are associated with medication
adherence in persons with HIV infection. The observation
that physicians can be trained to interact more effectively
with their patients suggests that physician-patient
relationship quality is a potentially important point of
intervention for efforts to improve patients’ medication
adherence. In addition, our data suggest that it is critical
to investigate and incorporate patients’ belief systems
about antiretroviral therapy into adherence discussions,
and to identify and treat mental disorders.

This study was supported by the Robert Wood Johnson Foun-
dation and the Lifespan/Tufts/Brown Center for AIDS Research
(P30 AI42853). Dr. Schneider was funded by a grant from the
General Clinical Research Center under grant M01-RR00054.
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